Experimental Procedures
Characterization 1 H NMR spectra were recorded using a Bruker Ultrashield 400 Plus NMR spectrometer. High-resolution matrix-assisted laser desorption/ionization time-offlight (MALDI-TOF) mass spectra were obtained with a Bruker Autoflex MALDI-TOF mass spectrometer. UV-Vis spectra of dilute solutions (1 × 10 −5 M) of samples in dichloromethane (DCM) were recorded at room temperature (ca. 25 o C) using a Shimadzu UV-3600 spectrophotometer. Solid films for UV-Vis spectroscopic analysis were obtained by spin-coating the molecule solutions onto a quartz substrate.
Cyclic voltammetry (CV) of the molecule solution was performed using a Versastat II electrochemical workstation in a standard three-electrode configuration equipped with a silver wire pseudo-reference, platinum wire counter electrode and glassy carbon working electrode. The cyclic voltammetry experiments were performed in an 
Device Characterization and Measurement
The values of power conversion efficiency were determined from J-V characteristics measured by a Keithley 2400 source-measurement unit under AM 1.5G spectrum from a solar simulator (Oriel model 91192). Masks made from laser beam cutting technology with a well-defined area of 16 mm 2 were attached to define the effective area for accurate measurement. Solar simulator illumination intensity was determined using a monocrystal silicon reference cell (Hamamatsu S1133, with KG-5 visible color filter) calibrated by the National Renewable Energy Laboratory (NREL). The active layer was spin coated from blend chloroform or chlorobenzene solutions with a weight ratio of donor materials and PC 71 BM at 1:1 (or other ratios) and then was placed in a glass petri dish containing 0.3 mL THF for 15s for solvent vapor annealing.
The atomic force microscopy (AFM) measurements of the surface morphology of blend films were conducted on a NanoScope NS3A system (Digital Instrument).
External quantum efficiency (EQE) values of the encapsulated devices were measured by using an integrated system (Enlitech, Taiwan, China) and a lock-in amplifier with a current preamplifier under short-circuit conditions. The devices were illuminated by monochromatic light from a 100 W xenon lamp. The light intensity was determined by using a calibrated silicon photodiode.
Morphology Characterization
Grazing-incidence wide-angle X-ray scattering (GIWAXS) was done at either beamline 7.3.3 Lawrence Berkeley National Lab (LBNL). The sample was put inside a helium chamber, and Pilatus 2M detector was used to collect the signal. GIWAXS results were analyzed using Nika software package and peak information was accessed by guassian fitting. RSoXS was performed at beamline 11.0.1.2 Lawrence Berkeley National Lab. Thin films was flowed and transferred S 16 onto Si 3 N 4 substrate and experiment was done in transition mode. AFM was performed on a Digital Instruments Dimension 3100, operating in tapping mode.
Device Optimization
Devices were optimized in the 1) donor:acceptor ratio; 2) solvent vapour annealing time. The average values are calculated from 16 devices with standard deviation. The average values are calculated from 16 devices with standard deviation.
Synthetic Route

Synthesis of compound 1
PZnBr 2 (1 g, 1.055 mmol) was mixed 4-ethynyl-2,5-bis(hexyloxy)benzaldehyde 
Synthesis of CS-DP
Compound 3 (150 mg, 0.066 mmol) was dissolved in a solution of dry CHCl 3 , two drops of piperdine and then 3-ethylrhodanine (106 mg, 0.66 mmol) were added, and the resulting solution was refluxed and stirred for 12h under argon. The reaction was quenched into water (30 mL). The aqueous layers were extracted with CHCl 3 (3 × 20 mL). The organic layer was dried over NaSO 4 . After removal of solvent, it was purified by chromatography on a silica gel column using CHCl 3 as eluant and was purified by preparative thin layer chromatography using a CHCl 3 as eluents. Figure S11. The MALDI-TOF mass spectrum of compound 3.
